Abstract
INTRODUCTION
Monitoring of the concentrations of trace elements in biological material is important for clinical reasons as well as from the viewpoint of control and protection of health of individuals exposed to toxic elements. Biomoni-Biomonitoring permits us to assess the size of exposure and health risks of toxic factors. Biological monitoring of exposure is presently applied in environmental and occupational toxicology as well as in epidemiological studies on the dose-response relationship between internal exposure and adverse health effects of exposure to chemicals.
Usually, urine is a marker of past exposure. High concentration of an element in the urine indicates past and chronic long-term exposure to, for example: arsenic, cadmium, nickel, chromium, cobalt as well as copper or a delay in medical treatment after high occupational IJOMEH 2013;26(2) examined elements in complex matrices. Furthermore, the new technologic equipment, dynamic reaction cell (DRC), eliminates interferences that may affect sensitivity and specificity of the method. Many authors have described methods for metals determination in urine using ICP-MS technique. Most of them as a pretreatment methods use acid nitric [3, 4, 26, 27] or nitric acid combined with Triton X-100 [28] . Moreover, they use rodhium [26] or gal and yttrium as an internal standard [5] . In our procedure urine samples have been initially ten fold diluted with 0.1% nitric acid and were determined using quadrupole ICP-MS (Perkin Elmer Elan) with DRC technique. The objective of this paper was to optimize and to validate the multi-element analysis of urine using quadrupole inductively coupled plasma mass spectrometry (ICP-MS) equipped with DRC. The method has been developed in accordance with the requirements of Polish/European norm PN-EN ISO/IEC 17025:2005, and it was used to assess concentrations of selected trace elements in nonexposed and exposed people.
EXPERIMENTAL

Apparatus
ICP-MS Perkin
Elmer ELAN DRC-e (Sciex, USA) was used in order to optimize and validate the method of multi-element analysis of urine. ICP-MS was equipped with DRC system to eliminate spectral interference. The spectral interference may be caused by overlapping of the analyte signal and the signals from other ions (mono-or polyatomic) with the same mass/charge ratio (m/z). For instance: 4°Ar 12 C → 5 2 Cr or 4°Ar 35 Cl → 7 5 As. Interference may come from both, the plasma gas components and spraying, as well as the components of the matrix of the sample [5] [6] [7] . The polyatomic interferences were eliminated using DRC with reaction gas: methane or oxygen as well as mathematical corrections.
exposure: lead. High concentrations of metals in blood are markers of acute current exposure. Cd in blood is a reliable indicator of the average industrial exposure during recent months, while whole blood Pb is the best indicator of exposure even though clearance from blood is significantly longer because lead is linked to red blood cells [1, 2] . Some of these elements (Cr, Co, Mn, Cu) are present in humans because they play a physiological role and they are needed for many enzymes to function. However, when at high concentrations they can be dangerous to humans. Al, As, Cd and Pb are classified as typical toxic elements inducing many human pathologies [3] . Systematic biomonitoring analysis allows to watch trends and to draw current conclusions regarding potential risks of the population and chemical factors which may be harmful to human health. Therefore, a simple, accurate and validated method is of primary importance. For many years the most popular method to determine trace metals in biological materials was flame (F-AAS) or electrothermal atomic absorption spectrometry (ET-AAS). Atomic absorption spectrometry equipped with graphite furnace (GF-AAS) is still successfully used in many clinical laboratories as a mono elemental method for metal determination. The major advantages of GF-AAS method were selectivity and small volume of samples whereas the disadvantage -a long time of analysis. During the past decade many methods using ICP-MS to determine metals in biological matrices have been proposed . Inductively Coupled Plasma Mass Spectrometry (ICP-MS) is the latest generation of modern, automatic systems determining elements in a wide variety of sample types. The beneficial aspects of ICP-MS are: very low limit of detection of many elements at the ppt level, high selectivity and sensitivity. These characteristic features of the apparatus allow to analyze a whole spectrum of elements in a wide range at the same time, as well as concentrations of different isotopes of the
